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(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate orientation defect by coating 
electrode substrates with a liquid crystal and to realize a process for 
manufacturing a liquid crystal panel which is uniform over the whole 
surface of the panel and has high productivity by applying press-fitting 
with pressure of gas. 

SOLUTION: In the manufactuting method for liquid crystal panel in 
which electrodes substrates are stuck together in a vacuum, after 
coating the electrode substrate 14, on which a sealing having no sealing 
port is formed, with the liquid crystal, sticking and alignment thereof by 
a micrometer head 4 are executed in a vacuum chamber 3 and a 
pressure difference between pressure at the time of sticking and 
atmospheric pressure or pressure in the vacuum chamber after sticking 
is controlled by a flow rate and pressure of a gas introduced via a mass 
flow controller 6 and a regulator 9 to perform a press-fitting. 
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1. This document has been translated by computer. So the translation may not reflect the original 
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3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the seal which does not have a liquid crystal inlet at least in one side of two electrode 
substrates — forming — this — the manufacture approach of the liquid crystal panel characterized by 
sticking in a vacuum in the manufacture approach of a liquid crystal panel of performing lamination of 
two electrode substrates in a vacuum after coating one of said electrode substrates with liquid crystal 
in atmospheric air. 

[Claim 2] The manufacture approach of a liquid crystal panel according to claim 1 that said liquid crystal 
to coat is characterized by distributing a spacer. 

[Claim 3] The manufacture approach of the liquid crystal panel according to claim 1 or 2 characterized 
by sticking a liquid crystal panel by pressure using the differential pressure of the vacuum chamber 
internal pressure when sticking, and the vacuum chamber internal pressure after leak in case this 
vacuum chamber is leaked after sticking said two electrode substrates within a vacuum chamber. 
[Claim 4] The flow rate of the gas introduced for leak in case said vacuum chamber is leaked, or the 
manufacture approach of the liquid crystal panel according to claim 3 characterized by the thing of a 
pressure for which either is controlled at least and leak time amount is adjusted. 
[Claim 5] The manufacturing installation of the liquid crystal panel characterized by establishing the 
device which measures the device of inert gas or nitrogen gas which introduces either at least, and the 
pressure in a vacuum chamber in the manufacturing installation of the liquid crystal panel which sticks 
two electrode substrates within a vacuum chamber. 

[Claim 6] The manufacturing installation of the liquid crystal panel according to claim 5 characterized by 
establishing the device for [ of the pressure of the gas introduced in order to leak said vacuum chamber, 
or a flow rate ] controlling either at least. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] In manufacture of a liquid crystal panel, this invention encloses liquid crystal 
between two electrode substrates which counter, and relates said two electrode substrates to 
lamination, the approach of sticking by pressure, and its equipment. 
[0002] 

[Description of the Prior Art] In order to form the structure which enclosed liquid crystal between two 
electrode substrates as manufacture of the conventional liquid crystal panel, after forming a seal by 
printing of adhesives and performing lamination of said two electrode substrates, and alignment of a 
relative position, a seal is hardened putting a pressure and the method which pours in liquid crystal from 
the liquid crystal inlet established in some seals is adopted well. 

[0003] Drawing 3 - drawing 5 are used for below, and this conventional technique is explained to it. First, 
the seal 24 which established the liquid crystal inlet 30 in the part as shown in one of two electrode 
substrates 12-14 with which the orientation film 28 was formed on the transparence electric conduction 
film 27 at drawing 4 is printed with a screen printer. You sprinkle the spacer material 29 after this, and 
make it stick each others two electrode substrates 12-14 so that electrodes may counter as shown in 
drawing 3 , it is stuck by pressure, and a seal 24 is stiffened. Then, liquid crystal is poured in from the 
liquid crystal inlet 30 with the liquid crystal impregnation machine using the differential pressure of a 
vacuum and atmospheric air, and adhesives close the liquid crystal inlet 30 in the place where it filled up 
with the liquid crystal of the specified quantity. Drawing 5 showed the production process of the liquid 
crystal panel by this approach with the block diagram. 

[0004] Moreover, after breathing out liquid crystal on an electrode substrate in a vacuum with the 
regurgitation equipment installed in the vacuum chamber as indicated by 13 lines from two lines per 
page of JP, 5-232481, A in recent years, the technique of sticking two electrode substrates in a vacuum 
succeedingly is also used. According to this approach, after forming the seal which does not have a 
liquid crystal inlet first on an electrode substrate, the liquid crystal by which discharge quantity was 
controlled by the precision using the micro syringe can be dropped at one of two electrode substrates in 
a grid pattern, said two electrode substrates can be set for the relative position of the electrode 
substrate of lamination and its two accounts of back to front in a vacuum, and a liquid crystal panel can 
be manufactured by hardening a seal. 
[0005] 

[Problem(s) to be Solved by the Invention] However, if it is in the above-mentioned conventional 
manufacture approach, it has the technical problem described below. First, by the method which pours in 
liquid crystal since lamination and a seal are stiffened for two electrode substrates, since the equipment 
corresponding to each of the processes shown in drawing 5 is needed, a production process becomes 
long, increases the amount of capital investment, and is reducing productivity. Especially, at a liquid 
crystal impregnation process, since the gap (henceforth a gap) of two electrode substrates is very as 
narrow as several microns and the conductance which pours in liquid crystal through this gap is also 
very small, impregnation takes much time amount. The more a liquid crystal panel becomes large, and a 
gap becomes narrow, the more this technical problem is aggravated. Furthermore, when pouring in liquid 
crystal through a gap from this liquid crystal inlet, since the liquid crystal which becomes useless 
adhered to a liquid crystal panel from an impossible thing, using and pouring in only the liquid crystal of 
the need minimal dose had to wash, and it caused a cost rise with the liquid crystal itself which becomes 
useless. In addition, since the gap was stuck by pressure at the sticking-by-pressure process which 
must be made with a sufficient precision using a metal or a glass pressurization plate according to the 
above-mentioned manufacture approach, sticking by pressure which can apply a uniform pressure 
theoretically according to the limitation on machining of the flatness of said pressurization plate and the 
parallelism of the pressurization plate of two upper and lower sides was impossible. 

[0006] Moreover, although almost all the technical problems stated on the upper case are solved by the 
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approach of performing lamination in a vacuum, it has the following technical problems. When returning 
to lamination the electrode substrate made to counter the electrode substrate with which liquid crystal 
was dropped, and said electrode substrate and returning a vacuum to atmospheric pressure in a vacuum, 
liquid crystal was filled up with the approach of sticking in this vacuum in the breadth seal, but since 
spacer material also spread with liquid crystal at this time, it was difficult for spacer material not to 
distribute to homogeneity in a seal, therefore to obtain a uniform gap in the field of a liquid crystal panel. 
Since dropping of liquid crystal is furthermore performed on the squares, ****** liquid crystal is 
contacted in the process in which breadth restoration of said liquid crystal is carried out. The 
orientation of liquid crystal tends to be in disorder, and after completion of a liquid crystal panel, when 
the light is made to switch on, it becomes poor displaying the interface which these liquid crystal 
contacted in many cases. 

[0007] Moreover, max since it is carrying out about sticking by pressure only using the differential 
pressure of a vacuum and atmospheric pressure is also 1 kgf/cm2. Only a pressure can be applied and it 
cannot be stuck by pressure by the pressure more than said pressure. 1 kgf/cm2 Since it is stuck by 
pressure by the above pressure, if another application device is used, the technical problem of sticking 
by pressure stated on the upper case and the same technical problem will arise. 
[0008] Then, by being stuck by pressure by differential pressure with the pressure after leaking in a 
vacuum the electrode substrate of a pair with which coating of the liquid crystal was carried out to one 
side with lamination and the vaccum pressure when sticking, this invention can be theoretically stuck to 
homogeneity by pressure by the pressure of arbitration, loses the poor display in the interface which 
liquid crystal spread each other and contacted, and aims at offering the manufacture approach that a 
liquid crystal panel can moreover be manufactured with sufficient productivity, and its equipment. 
[0009] 

[Means for Solving the Problem] Invention according to claim 1 forms the seal which does not have a 
liquid crystal inlet at least in one side of two electrode substrates, and in the manufacture approach of a 
liquid crystal panel of performing lamination of said two electrode substrates in a vacuum, after it coats 
one of said electrode substrates with liquid crystal in atmospheric air, it is characterized by sticking in a 
vacuum. 

[0010] In case invention according to claim 2 coats one of said two electrode substrates with liquid 
crystal, it is characterized by using the liquid crystal which distributed the spacer. 
[001 1] In case invention according to claim 3 leaks said vacuum chamber after sticking two electrode 
substrates within a vacuum chamber, it is characterized by sticking a liquid crystal panel by pressure 
using the differential pressure of the vacuum chamber internal pressure when sticking, and the vacuum 
chamber internal pressure after leak. 

[0012] In case invention according to claim 4 leaks said vacuum chamber after sticking two electrode 
substrates within a vacuum chamber, either is controlled at least and it is characterized by the thing of 
the flow rate of the gas introduced for leak, or a pressure for which leak time amount is adjusted. 
[0013] Invention according to claim 5 is characterized by establishing the device which measures the 
device of inert gas or nitrogen gas which introduces either at least, and the pressure in a vacuum 
chamber in the manufacturing installation of the liquid crystal panel which sticks two electrode 
substrates within a vacuum chamber. 

[0014] Invention according to claim 6 is characterized by establishing the device for [ of the pressure of 
the gas introduced in order to leak said vacuum chamber, or a flow rate ] controlling either at least. 
[0015] 

[Function] In invention according to claim 1, since the contact interface made when it can prevent and 
liquid crystal spreads further does not produce that a spacer moves with the pressurization at the time 
of sticking by pressure since coating of the liquid crystal is carried out on the film on the electrode 
substrate, the poor display by the poor orientation in said contact interface can be prevented. Moreover, 
lamination and coincidence are filled up with liquid crystal in a seal, and since there is moreover no liquid 
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crystal inlet, if a liquid crystal impregnation process and closure processes are reduced and the amount 
of coatings of liquid crystal is controlled in addition, a liquid crystal panel is producible in the necessary 
minimum amount of liquid crystal. 

[0016] Since the liquid crystal which distributed the spacer is coated with invention according to claim 2, 
the spraying processes of a spacer are reducible. 

[0017] In invention according to claim 3, since it pressurizes by the differential pressure of the pressure 
when leaking the pressure and said vacuum chamber when sticking an electrode substrate within a 
vacuum chamber, uniform pressure distribution can be theoretically stuck by pressure by the principle of 
a pascal. 

[0018] Since one of the flow rate of the leak gas introduced after lamination and in a vacuum chamber 
and the pressures is controlled by invention according to claim 4, leak time amount can be adjusted and 
a pressurization pressure can be changed with the passage of time. 

[0019] The differential pressure of the pressure in front of lamination and atmospheric pressure can be 
controlled by invention according to claim 5 to arbitration, without having bad influences, such as 
oxidation, on liquid crystal, since the device which measures the device and pressure of inert gas or 
nitrogen gas which introduce either at least to the vacuum chamber which performs lamination in a 
vacuum was established. 

[0020] It is the differential pressure of the pressure when sticking, since at least one of a flowmeter or 
the reducing valves is prepared in the introductory system of said leak gas in invention according to 
claim 6, and the pressure after lamination 1 kgf/cm2 It is above controllable. 
[0021] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail based on a drawing. 
[0022] Drawing 1 is the mimetic diagram showing an example of the manufacture approach of the liquid 
crystal panel of this invention. The electrode substrate 14 is set to the stage 15 for lamination. A seal is 
formed in this electrode substrate 14 of screen-stencil, and coating of the liquid crystal is further 
carried out to it inside said seal. The equipment which static electricity is impressed to the liquid crystal 
made into the shape of Myst using the principle of an air spray called an electrostatic coating machine 
within an electrostatic gun, and dispersibility is raised, and is applied was used for coating of liquid 
crystal. On the occasion of this coating, as shown in the mimetic diagram showing an example of the 
liquid crystal coating approach of this invention of drawing 2 , coating was performed through the mask 
22 with which opening was prepared inside the seal 24 on the seal 24 so that the liquid crystal sprinkled 
from the electrostatic gun 21 might not be printed. In order to secure the gap of a liquid crystal panel, 
what mixed the spacer of a complement and was distributed was used for the liquid crystal used here. 
This is for skipping the process of spacer spraying, and even if it coats liquid crystal after sprinkling a 
spacer to the substrate electrode 14, after it coats liquid crystal, it may sprinkle a spacer. 
[0023] Although the experiment which trickles several points in the shape of a grid using a precision 
dispenser, and is stuck in a vacuum with coating in an electrostatic coating machine was also conducted, 
when display quality was checked after lamination, the interface which liquid crystal carried out breadth 
contact and had it became poor orientation. Furthermore, although 120-degree C heat treatment was 
performed for 1 hour in order to cancel this poor orientation, the poor orientation in an interface was 
not able to be erased. 

[0024] Thus, coat liquid crystal, the electrode substrate 14 set to the stage 15 for lamination is made to 
counter, and another electrode substrate 12 is arranged with a gage pin 16 on the pin 31 which has a 
vertical device. At this time, positioning accuracy is the extent need that the alignment mark on an 
electrode substrate goes into the visual field of said CCD camera according to CCD camera 1 scale 
factor for alignment. Then, it exhausts until it opens the bulb 17 for vacuum suction and the pressure in 
a vacuum chamber is set to 0.1 3Pa with a rotary pump 19 and the mechanical BUSUTA pump 18. When 
the pressure at this time was below the differential pressure of the pressure and atmospheric pressure 
which are stuck by pressure, it was theoretically satisfactory, but when the air which melted into liquid 



-5- 



crystal serving as air bubbles, and the oxygen in air considered the problem on the quality of oxidizing 
liquid crystal, its lower one was good and it performed evacuation this time to 0.1 3Pa near the ultimate- 
pressure force of the mechanical booster pump 18. Next, the gas bulb 5 is opened with the bulb 17 for 
vacuum suction opened, and the pressures in a vacuum chamber are 0.6 kgf/cm2. The flow rate of 
nitrogen is adjusted with a massflow controller 6, measuring with a pressure gage 20 so that it may 
become, a pin 31 is dropped in the place by which the pressure was stabilized, and the electrode 
substrates 12 and 14 are stuck. It is a pressure 0.6 kgf/cm2 What was carried out is a sticking-by- 
pressure pressure 0.4 kgf/cm2 It is because he wanted to carry out, and is for adjusting so that it may 
become the differential pressure of atmospheric pressure and a sticking-by-pressure pressure, 
therefore, if the pressure after introducing nitrogen is adjusted so that it may become atmospheric 
pressure and the differential pressure of a sticking-by-pressure pressure, being stuck by pressure by 
the pressure of arbitration will have come out. The nitrogen 10 used here is supplied from works piping, 
and after it let the filter 25 pass, it was decompressed and used with the regulator 32. Moreover, since 
the reason using nitrogen is for losing the effect of the oxidation to liquid crystal etc., it may use inert 
gas, such as an argon, instead of nitrogen. 

[0025] Then, the relative position of two electrode substrates is manually doubled about the direction of 
X-Y-theta using the micrometer head 4 prepared in each three sides of the electrode substrate 14, 
respectively, observing the alignment mark photoed with CCD camera 1 through a glass window 2, with 
the pressure at the time of this lamination held by the monitor. [ two ] Since the level difference is 
provided so that the electrode substrate 12 can be moved when a pin 31 descends to a gage pin 16, 
there is no effect in alignment. 

[0026] Differential pressure 0.4 kgf/cm2 with the pressure when sticking by closing the bulb 17 for 
vacuum suction, and the gas bulb 5 after alignment termination, opening the leak bulb 7 continuously, 
and returning the inside of a vacuum chamber to atmospheric pressure In addition, it is stuck by 
pressure. The welding pressure at this time can be theoretically applied to homogeneity all over a panel 
according to the principle of a pascal. However, at this time, it is important that a seal and an electrode 
12 stick, the interior of a seal cannot return to atmospheric pressure that this adhesion is insufficient, 
either, and it cannot be stuck by pressure by differential pressure. In order to secure an airtight, it is 
important for a seal to absorb the irregularity and the wave of an electrode substrate, and to secure a 
touch area enough. For this reason, the height of a seal higher than the irregularity and the wave of an 
electrode substrate is required at least. 

[0027] By the experiment described so far, the good liquid crystal panel of display quality with the more 
sufficient homogeneity of a gap than the liquid crystal panel manufactured by the conventional 
manufacture approach was able to be manufactured. 

[0028] Moreover, when manufacturing a small liquid crystal panel, it is 1 kgf/cm2 as a sticking-by- 
pressure pressure. Although it may be above required In such a case, since a required pressure cannot 
be obtained only by returning the pressure after leak to atmospheric pressure, For example, 2 kgf/cm2 
Without introducing the blasting fumes which carried out evacuation to the pressure which does not 
have a bad influence on liquid crystal when a sticking-by-pressure pressure is required Lamination, 
Alignment is performed and they are nitrogen gas or inert gas with a regulator 9 Absolute-pressure 2 
kgf/cm2 If it adjusts to a. pressure and introduces in a vacuum chamber through the leak bulb 7, they 
will be 2 kgf/cm2. It can be stuck by pressure by the pressure. Thus, it is possible to set up as a 
sticking-by-pressure pressure to former ** of said gas by adjusting the pressure of the nitrogen gas 
introduced in a chamber, or inert gas. 

[0029] Furthermore, when stuck by pressure by the pressure more than an atmospheric pressure, or 
when being stuck by pressure by the pressure below an atmospheric pressure, the time amount which 
leak takes by adjusting the flow rate adjustable valve 8 can be controlled, namely, the pressurization 
time amount at the time of sticking by pressure can be set as arbitration. 
[0030] 
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[Effect of the Invention] Since this invention has a configuration as explained above, effectiveness as 
taken below is acquired. 

[0031] According to invention according to claim 1, the seal which does not have a liquid crystal inlet at 
least in one side of two electrode substrates is formed, and in the manufacture approach of a liquid 
crystal panel of performing lamination of said two electrode substrates in a vacuum, since it stuck in the 
vacuum after coating one of said electrode substrates with liquid crystal in atmospheric air, the 
productivity and quality of a liquid crystal panel can be improved. 

[0032] According to invention of claim 2, since the liquid crystal which distributed spacer material is 
used, the spraying processes of spacer material are reducible. 

[0033] Since a liquid crystal panel is stuck by pressure using the differential pressure of the vacuum 
chamber internal pressure when sticking, and the vacuum chamber internal pressure after leak in case 
according to invention of claim 3 said vacuum chamber is leaked after sticking two electrode substrates 
within a vacuum chamber, it can be theoretically stuck by pressure by uniform pressure distribution. 
[0034] In case according to invention of claim 4 said vacuum chamber is leaked after sticking two 
electrode substrates within a vacuum chamber, since [ of the flow rate of the gas introduced for leak, or 
a pressure ] either is controlled at least and leak time amount is controlled, it can be stuck by pressure 
by the optimal pressurization time amount. 

[0035] It can be stuck by pressure by uniform pressure distribution using the differential pressure of the 
pressure in front of lamination, and atmospheric pressure, without affecting the quality of liquid crystal, 
since the device which measures the device of inert gas or nitrogen gas which introduces either at least, 
and the pressure in a vacuum chamber in the manufacturing installation of the liquid crystal panel which 
sticks two electrode substrates within a vacuum chamber was established according to invention of 
claim 5. 

[0036] Since the device for [ of the pressure of the gas introduced in order to leak said vacuum 
chamber or a flow rate ] controlling either at least was established according to invention according to 
claim 6, it is 1 kgf/cm2. It can be stuck by pressure by the above pressure. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The mimetic diagram showing one example of this invention. 

[Drawing 2] The mimetic diagram showing one example of the coating approach of the liquid crystal of 
this invention. 

[Drawing 3] The sectional view showing the general structure of a liquid crystal panel. 
[Drawing 4] The perspective view showing closure opening of the seal formed on the electrode 
substrate. 
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[Drawing 5] The block diagram showing an example of the production process of the conventional liquid 
crystal panel. 
[Description of Notations] 

1 CCD Camera 

2 Glass Window 

3 Vacuum Chamber 

4 Micrometer Head 

5 Gas Bulb 

6 Massflow Controller 

7 Leak Bulb 

8 Flow Rate Adjustable Valve 

9 Regulator 

10 Works Piping Nitrogen 

1 1 Pneumatic Cylinder 

12 14 Electrode substrate 

1 3 Gage Pin 

15 Lamination Stage 

16 Gage Pin 

17 Bulb for Vacuum Suction 

18 Mechanical Booster Pump 

19 Rotary Pump 

20 Pressure Gage 

21 Electrostatic Gun 

22 Mask 

23 Gage Pin 

24 Seal 

25 Filter 

26 Coating Stage 

27 Transparent Electrode 

28 Orientation Film 

29 Spacer Material 

30 Closure Opening 

31 Pin 

32 Regulator 
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-ftEE^i: D — >A-f*D£^©HEE£?iJ 
[0 0 12] S!:&g4 9S«t©%9]tt. H^irWt-rt 

-*u-^-r*PRt, U-*©*fc*Af5#X©»E 

[0 0 13] B^5Ei0f^ll *a?t>A-rt 

[0 0 14] M$g6IB«i<Z>%91ti. InlffiH£3^>A 
_£ ,j -i7-r-5rc©»C«A-r5^X©ffi**-5^«8S* 
©4>fc< £t>£l3bfr-#£frHW^3fc©©«l«£tStt 

[0 0 15] 

[flUfl] tt$3i 1 8B*©ffifJTTtt, «ft***«*«±-C 
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MI2Sftl!#fflT©iB[fi]^FSlwJ:S«^aSB5itTS^ 

fc&asn. b^fc&a&An^&uwTi&a&Aig 

[0 0 16] »*3K2E«©f6WT?tt, 

S £ H'J 4 H t # 4 . 
[0 0 17] 1S*«3IB«©^BJT«. *aft>Ml*3 

t*ks« d ^ts-a-fc <t * ©ee^j t mmm^ > 

rt*V-?L1tm<Di£t}<Dmi£\ZJ:K)ium$:ftorztb> 
/U ij )V<DWM\Z «t 9 SHW fc:^— &BE*»*©£E** 

[0 0 18] W*«4 8Bii©56WT?tt. ftS 0 ^to-Bit « 

t >nrtt:iAt?> 'J - i' flxcsi, £E^©if 

[0 0 19] 5 |E*©56WTtt» H^tfTfliiO^ 

to* * fr 5 + > A*- lc ^ Stt # 7. S> 3 v» «g PS # 

mm-rzMm*ntttctztb. **a t nut*© sj&« * & 

gtii*<, iAO^to-&mI©EE^tAmEfct©M£E* 
[0 0 2 0] 8t*S6E«t©5EWTttKI3E»J-^^X© 

^A*»c»st*fff ! bL<tt^ffi#©'>^< t%-i*mrt 

TUSfc*, ftSO^to-&7ct#©BE*i:ft5»3^to-&^© 
EEa©Sffi£ 1 k g f /cm2 C td*"C 

[0 0 2 1 ] 

[0022] bi>1 *»M©MaA^;u©Stjg*ffi© 

Id, ItSIl 4fity hf5. £©«*£« 1 4 K 
«, Xi7U->9]Ri]tcJ:D->— JW^f^Sn, StCmffE 
->-;u©rt«fc«a**3— r-f >^StiT^*. «a© 

^fcc Z.<DU-y-J >>?(Dmz\Z, H2©*5SW©«cS 
n-x^c >^*te©-^J^^-r«S0{c^TJ;5{r, -> 
-JU2 4±tr, #«^3*>2 1 kVWLlBZWzmmtfftiM 
$ n^c ^ «k 5 K v - ;u 2 4 J: 0 ^ifliJ \z m a miflWL 1 1 & to 
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[0 0 2 3] l^mn-^-TGDn-x-i' >^ir*(C, ffi 

tc 1 2 ot;cDi^Ma^ i i^wff -3fcawffi"coEiRi^ii 

[0 0 2 4] i©«l:l/T«!aS3-f-f>i'U ftSO 

AStirX, ±Tti«£#T3e>3 l±{C&«ft«)tr> 
1 6(CTfc5-*cD«®S«l 2S:iBeTSo d©P#, 
fi!iftft»Stt77'f^>hfflCCD*^7l»*l:jK 
U. MECCD*/70WKtiIfi±©7?'f/> 
bv-**«A*S«&gT?**. ^©«> *ffi§l#ffl;t 

at, ttftKtitfc^iES&tfsstatfcsci*. ast«f 
<a&*a^,ii£gHfc£ii&^©p 3 nK±©P»lli£#An 

8 ©SJjiJEE7Jjfi&© 0 . 1 3 P a *T^Sfm*ff o 

^5SHtr, K£^>A-ft©ffi7ja*0. 6kgf/ 
cm2 tft5±5l:ff*tt2 0TtHHJLfc#5v*:7n 

fc£C$TK>3 1 £TPt£i±«*ia*l 2tl 4£&!i 
t>£fcrt£5„ EE7J&0. 6kgf/cm2 £Lfc©«ffi 
»J±7j£0. 4kgf/cm2 tl&^ofei^T* 

[0 0 2 5] ^©l£0^t>-&B#©ffi7J*ffiJ#b 

ffil 4 id 3 ai:fn?ti 2 *f oiSit i7 n ^ 

H 4 SfflliT#»(t:TX-Y-0*|S]»COViT 
2tt©ftffiS&©ffl*M2:B££-fc>1t-2>,, {4B*«6tf>l 
6tC«tf>3 l*«T»bfc^ft««S«l 2 



(4) 

[0026] *>hmj'&. n&$\&m>vi7i 

7 R #7. )Wf 5 * gn U . tt "J - £ ;VV7 7 £ H 
fr-t»-fc<!:£©EE7Ji:©gm0. 4kgf/cm2 ^JlDi 

/wu£jB£aaft«£^— cso**££a*T**. fear 

cw^a^-f-ft-T&Stv'— ;i/©rtgB&7Cfi 
[0 0 2 7] ^C*TKE^fe*^tCj;0, 

[0028] sfc. dxfflo*ftA*;w*«frr*»^» 
tc, ffi#m7j<tLTi kg f /cm2 &±&g&i§'&a* 

2kgf/cm2 ©£E»£E**^Stt«^»Cttiat»fclk 

TlCftSO^t)*. 7M h&ffH. ^*77X%)U< 
(3?F?§14^7,^l^4 : i^-^9(CT^ffi73 2 kg f / 
cm2 OffiaiCHfflSU V — 9K)VJ7*1t\sXH&f- 
*>rt\ft\zm\tn\3.2 kg f/cm2 ©ffi7jTJBE*T 

* fctt^Stttf *©ffi7j£llgi5-f 4 c £ (c J; 0 MfBtfX 

[0 0 2 9] SSL *£UEE«±©ffi#Tffi*-rs*£ 
Tt>, *Mffi^T©ffi7JTffi*T3«£Tfc^»Pti5A* 

[0 0 3 0] 

[5fi9i©&*] #»9itt&±K9!Lfcffi0©«J**#o 

[0031] w*^ i mw.v>%mz *n«, 2 #c©^i$ 

U MfB2fe©mffiS«©&5i9-&<Vl±£»£+TtT5i« 
HA*;U©Siit#i£tc:fc^X. fflfemffi»£©<J:*> £>a> 

xt-sctatT^^., 
[0032] mim2<r>%m\z£.n\*. 

rsciatx^?)., 

[0 0 3 3] W*^3©58WK:«fcntf, Kfi^lrWX- 
50 rtT2tfc©*SSSS«i0^t)-&fea. ME*a^+> 
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[0 0 3 4] W*«4©»HJtcJ;tl«, >A- 
ftT2ft©«@S1££&!;f9-&fc-ttfc^ Mf«£^> 

[0 0 3 5] W*«5<D^BJ{cJ;ntt\ >A*- 
£^e>^-^^^A-r-5lim<!:> JtS^ >A-|*|c£>Et 

[0036] ii*a6t5«tD^Bj(cj:n«. mmn^ 

^agltfcOT. Ikgf/cm2 J^WEE^TEE*^ 
[0ffi©fgjWcEiaBJ3] 

[0 1 ] ifmm-mmm^-tm^m. 

[0 3] $||A*;P©-®l#&*&@£*-rWffi0. 
[04] «1i»S±{r^5icSnfcv-;KDi-tjl:PS:^t- 

[0 5] ^*<DffiJlA*;i/cDiJjgig©-0J£^-r:/n 
•yi7 0. 

[0 2] 




(5) 







1 




2 




3 




4 




5 




6 




7 




8 




9 




1 0 




1 1 




1 2, 


1 4 «HS1£ 


1 3 




1 5 




1 6 




1 7 




1 8 




1 9 




2 0 




2 1 




2 2 




2 3 




2 4 


~>— )V 


2 5 




2 6 




2 7 


mmnm 


2 8 




2 9 




3 0 




3 1 




3 2 





[03] 




